Relaxation of glycine receptor and onconeural gene transcription control in NRSF deficient small cell lung cancer cell lines.
Negative regulation of many neuronal genes is mediated by the neuron-restrictive silencer factor (NRSF/repressor element-1 binding transcription factor, REST), which binds to the neuron-restrictive silencer element (NRSE/repressor element-1, RE-1) and thereby represses transcription of neuronal genes in non-neuronal cells. Sequence analysis of 5'-flanking regions of glycine receptor (GlyR) subunit genes revealed a consensus motif for NRSE in the GLRA1 and GLRA3, but not in GLRB, genes. In this study, we examined tumor cell lines for the expression of NRSF, GlyR subunits and onconeural genes. We identified two small cell lung cancer (SCLC) cell lines lacking full-length NRSF/REST as well as its neuronal splice variants. Presence or absence of NRSF as well as its functionality in different SCLC cell lines was additionally shown in reporter gene assays. As GlyR alpha1 is selectively transcribed in NRSF/REST free cells, GlyR alpha1 transcripts might serve as positive signals for NRSF deficient cells. In contrast, GlyR beta is nearly ubiquitously transcribed in the cell lines analyzed and, therefore, should represent a useful marker for neoplastic cells. Sequence analysis of GlyR beta transcripts led to the identification of a new splice variant lacking exon 8, GlyR beta Delta8. This suggests that the lack of NRSF in SCLC cells, resulting in the relaxation of neuronal gene suppression, is an important mechanism underlying paraneoplastic expression.